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The National Advisory Committee for Aeronautics i s  investigating 
the flight characteristics of the Bell  X-5 research  airplane which has 
sweephack that can be varied from 20° t o  59' in flight. L i f t  and drag 
data have been  obtained for the 590 sweep configuration for the Mach 
nuniber range frcm 0.60 t o  1.03 and from zero t o  -st maximum l i f t .  A 
brief comparison  between the 20' and 5 9  configuration i s  also made. 

c 

N e a r  zero Lift coefficient and w i t &  the Mach number range tested, 
II the  lift-curve  slopes rued between 0.04 and 0.05 deg". A t  zero lift 

the drag r i se  occurred a t  a l+ch nmber of about 0.93. A t  a lift coef- 
f ic ient  of 0.20 the rate of rtse i n  drag coefficient occurred 
a t  a Mach  number of 0.96 with the drag rising only sl ight ly   a t  a Mach 
number of 1.03 where it had a value of 0.073. The induced drag factor 
d%/dCL2 was of the order of' 0.33. " . . .  

For level flight a t  an alt i tude of 42,,000. feet the 20' configuration 
had considerably less  drag force than  the 59O configuration for Mach 
numbers b e l o w  0.81, whereas above a Mach 'number of 0.82 the reverse was 
true. A t  an altitude of 42,000 fee t  and a hkch nmber of 0.74 the t o t a l  
drag force for l i f t   c e f f i c i e n t s  between 0.4 and 0.7 was at leas t  twice 
as great f o r  the 59O sweep configuration  -as that for the 20° sweep 
configuration. . - ,  

INTRODUCTION 

The NACA H i g h  Speed Flight Research Station, Edwards, C a l i f . ,  i s  
pe-rforming a flight  evaluation or the Bell X-5 resEilrch airplane. The 
iwrestigation i s  t o  cover the lFft and speed ranges of xhichthe  airplase 

. 
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is  capable at .eachT o?. several  different sweep  -1es between the limits . 
of 20°  and 59'. .This paper presents L i f t  &.drag data obtained with the 
w i n g s  swept t o  59' and cpvers %he Mach number range f ran 0.60 t o  I. 03. 
It also includes a brief comparison of the drag between the 20° and 59O 
wing-sweep configurations. The flights from which the data were obtainea 
were made in  the period from January through August 1952. 

The data  presented in  this report were taken during flights of the 
airplane for which the instrumentation w a s  intended primarily f o r  stabil- 
ity,  control, and loads measurements. It was not poseible, because of 
instrument space limitations, t o  measure all the usual quantities needed 
f o r  precise   detednat ion of lift, drag, and angle of attack. Neverthe- 
less, the results presented  herein are believed t o  give a reasonably 
accurate  picture of the'prformance of th i s  configuration. 
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drag coefficient - 

lift coefficient 

normal-f orce coefficient 

longitudinal-force  coefficient . .  . 

net  thrust, Ib  

Mach number 

engine speed, rpm 

wing area, sq f t  

atmospheric  temperature, degrees Rankine 

airplam! weight, lb 

recorded longitudinal  acceleration, g units 

atmospheric pressure, lb/sq f t  

dynamic pressure, Ib/sq f t  

angle of attack, deg 
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temgerature normalizing factor, 8, = T(l + 0.2M2) 
518.4 

wing sweep angle, measured a t  the quarter chord, deg 

t o t a l  drag force, Ib 

normal acceleration, g e t s  

dc, lift-curve slope, - , *g-l 
da 

induced drag factor 

mean aerodynamic chord, it 
chord, f t  

The X-5 research  airplane used by the NACA is  one of two built by 
the Bell Aircraft Canrpany, 8nd is  a  single-place  turbojet-pokred airplane 
having  a wing  sweep angle that can be ,varied i n  flight. The sweep of 
this particular model can be varied from 20.2O t o  58.70 and simultaneously 
the wings translate t o  -maintain essentially  a  conetant  relationship between 
the  center. of gravity and the aerodynamic center. T o t a l  translation 
amounts to 27 inches. The w i n g  s la t s  were locked in the fully retracted 
position f o r  8J-l t e s t s  reported in this  paper. 

Table I presents  the  .general  physical  characteristics of the  airplane. 
Figure 1 shows photogrqhs of the 59O and 20' sweep configuration and 
figure 2 is  a  three-view sketch of the  airplane in the configrrration. 
Plas views of the wing at the 59O and 20' sweep angles  are shown i n  f ig-  
ure 3. The extensive  modificatFons at   the  root necessary t o  achieve the 
variable sweep are  indicated and it can be seen that the 20° configura- 
t ion  deviates more from the basic wing shape than does the 59O configura- 
tion.  Section A-A shows how the leading edge of the w i n g  root has been 

t ra i l ing  edge on a  section having the maximum thickness quite  far aft. 
- extended an& the trailing edge shortened giving the effect of a blunt 
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The streamwise wing thickness in  percent .chord decreases from root . 

t o   t i p  aSa also vizries"with the sweep angle. ~ A t  20° sweep it is 12.35 
at the  root, 10.04 at the mean aerodynamic  chord,  and 7.99 at the t ip.  
A t  59O sweep the thicknesses are- 6..94, 5.99, "and-4.68, respe'ctively. 
These figures are based on, the actual chords oi' the modified wing and a t  
the root of the ZOO sweep configuration the flat  plate is  included in the 
chord length. 

INSTRUMENTATION 

Altitude and airspeed were detelinined by means of an NACA airspeed 
head  mounted on the nose boom and recorded on standard NACA flight instru- 
ments. The airspeed imtaUation was calibrated in flight by means of 
radar-phototheodolite. Angle of attack was measured by means of a vane 
attached t o  an arm Projecting from the nose boom. The vane i s  approxi- 
mately 50 inches ahead of the nose fair ing and 7 inches t o  the left of 
the center line of the boom. Accelerations w e r e  measured by a standard 
NACA 3-camponent accelerometer and addition longitudinal accelerations 
were also measured by meass of a sensitive longitudinal accelerometer 
mounted in  the instrument compartment in  the aft fuselage. A recording 
tachmeter was used t o  measure the engine speed for use in  the thrust 
computations. 

. .  

. Instrwnentation  for  masuring thrust fn f l ighi  w a s  not avaihble for 
most of these tests; therefore,  thrust was calculated fromthe corrected, 
recorded  pressure altitude, flight speed, engine speed, and NACA standard 
atmospheric temperature. The calculations w e r e  based on w i n d  tunnel and 
thrust  stand tests of the same model engine (refs. 1 and 2)  correlated 
with the lneasured ground level thrust of the engine installed in the air- 
plane. Figure 4 shows the normalized t-t obtahed by running the air- 
plane on the Edwards Air Force Base thrust stand. Figure 5 shows the 
factors  for  correcting  the thrust fo r  flight Mach LlLmiber which  were 
obtained frm data  presented  in  references 1 and 2. The true  thrust i s  
merely the normalized thrust taken from figure 4 multiplied by the Mach 
number correction  factor f rcpll figure 5 and by the altitude normalizing 
factor  8,. 

.-c 

" 

c 
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The lif’t and drag coefficients were cmputed using the following 
formulas : . .  

The accuracy of the values of drag coefficient is primarily  deter- 
mined  by the accuracy of thrust, although normal acceleratfon,  longitu- 
dinal.accel&ration, and angle of attack also have coneiderable  effect. 
O n  a few flights the a i r  Fnlet duct and the tail pipe were instrumented 
f o r  thrust measurement and the results cczqaPed w i t h  those frcan the method 

Mach number r w e  from 0.69 t o  0.92 and the altitude range f r a n  30,000 t o  
35,000 feet ,  showed that the measured values of thrust averaged  about 

f o r  the  data of this pager. . A t  an alt i tude of 35, OOO fee t  and a W h  
number of 0.6, this variation  in thrust w o u l d  c u e  a variation in drag 
coefficient of 0.009. A t  the seme altitude and a mch number of 1.0 the 
variation in  drag coefficient w 0 . U  be 0.003. 

* used for  this paper. A check of about 200 data  points which covered the 

c 200 pounds lower than the  calculated values of thrust which were used . 

The position of the angle-of-attack’ vase can be measured within 
f0,2O, but  a  calibration in an d r  stream W a s  not made So the error caused 
by the upwash field ahead of the airplane  could  not be determined. The 
upwash f i e ld  caueed by €he trLng can be calculated and aesmlng  the w i n g  
extends t o  the  center of the  fuselage the calculations show that there 
would be a 6-percent error in angle of at tack  a t  a Mach m e r  of 0.6. 
This error would decrease  with  increasing Mach nmiber. The effect of 
upwash caused by the  fuselage, the effect of the b o a ,  aad the  effect of 
pitching  velocity- w e r e  not taken in to  account. 

The airspeed  calibration, the method of which i s  described in refer- 
ence 3, is believed t o  give Mach nunibers that are  accurate  within iO.01. 
The .normal accelerations were accurate  within x). 05g, and the longitu- 
dinal  accelerations vere accurate  within S.0l.g. The take-off weight of 
the  airplane was known within 100 pounds and corrections were  made for 
fuel consumed in flight 
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TESTS, RESOZTS, AKD DISCUSSION 
.. ._ 

The f l i g h t . m . u v e r s  used t a  determine the lift and drag character- 
i s t i c s  consisted of spee-d runs, .pull-ups, push-downs, and accelerated- 
turns. The maneuvers covered the speed rmge frmn a Mach  number of 0.60 
t o  a Mach  number of 1.03, and the l i f t  range from zero  t o  points well 
above the boundary f o r  reduction of longitudinal  stability. The altitude 
range of the maneuvers varied frcsm 30,000 t o  43,000 feet .  

" 

" 

..  i* 

" 

.. 

.. 
.. . 

59O 6weep Configuration- 

The variation of l i f t  coefficient and drag coefficient with angle 
of attack 1s shown in  f igure 6 f o r  various  constant Mach numbers frcm 
0.60 t o  0.96. The data shown arE for a ramge of Mach numbers on either 
side of the Mach number given in the figure of f ran 0.008 f o r  the low 
speeds t o  0.002 for.Mach numbers  above 0.91. The data  for each  curve 
were taken .from several maneuvers and are  presented tndependent of 
pitching  acceleration which may produce some of the scatter. 

. .. 

A t  each Mach n&er the slop& of the lift curve seemed t o  increase .. 

from i t s  value at low lift coefficients t o  some higher value occurring 
a t  a l i f t  coefficient between 0.3 and 0.5 before decreasing as the maxi-- 
mum l i f t  is approached.. ! h i s  effect i s  more noticeable in  the plots o f  
s i n g l e  maneuvers than i n  the coqposite  data of figure 6. The lift-curve 
slopes. f o r  25 pull-ups were measured over the Ut-coeff   ic ient  ranges 

I from 0 t o  0.3 and from-0.3 t o  0.5-and are  presented in  figure 7. For the 
Mach nunher range tes ted   the   . l i f t -cwe slopes varied from 0.040 de& 
t o  0.050 deg'l f o r  the .lover  lift-coeff  icient range and from 0.050 deg'' 
t o  0.058 deg'l f o r  the higher lift-coefficient range. 

- _  

, .  
. " 

. .  

- 

. Conventional drag  polars are presepted in  figure 8 f o r  selected Mach 
numbers from 0.60 t o  1.03. Data were taken f rm similar Mach rimer 
bands as f o r  figure 6. Figure 9 is a  cross  plot of the data of figure 8 
and shows the  variation of drag coefficient with Mach  number for selected 
lift coefficients, A minimum zero-lift drag coefficient of 0.019 occurred 
at a Mach nunber of.about 0.80. The Mach  number at which the drag r ise  
occurred varied  f ram about 0.93 at.  zero- lift to about 0.76 a t  a lift coef - 
f ic ient  of 0.7. The drag coefficient f o r  a lift coefficient of 0.20 has 
a minimum point of 0.027 around a Mach  number  of 0.84. The dr&& rise 
occurs at a Mach  number of about 0.93 and the most rapid  rate of increase 
i s  reached a t  a Mach  nuniber of about 0.96. Above this Mach  number the 
rate of increase  continually  decreases. A t  the maximum Mach nuniber 
M = 1.03, the drag coefficient has a value o f  0.073 at % =, 0.20. 

- .,- 

- -. 

.. . 



inhced factor been obtained 
.. 

from plots of CD 
against C L ~  for  each  selected Mach number. A typical cyme is  pre- 
sented in  figure 10 and it can be seen that the slope is essenti- 
constant far   the  CL2 range f mm 0.05 t o  0.45. Below this range the 
slope becomes less and above this range -the slope becomes greater. The 
variation with Mach  number of the induced drag factor  as determined in . 
the above manner i s  shoTm - in   f igure U. The Cz2 range for the straight 
portion of the curve varies  slightly and a t  the  hfgher Mach  numbers only 
the lower portions of the curve8 were .obtained. The lift-curve range 
corresponds roughly t o  the high range of figure 7. The induced drag 
factor has a  value of about 0.33 f mm a Mach number of 0.60 t o  0.84 where 
it then  increases t o  about 0.39 as the Mach nuuiber increases t o  0.95. 

~~ -L 

A smaU amount o f  hta f o r  the 20° sweep configuration  presently 
available malres possible  a brief. cmparison between the 20' and 59O con- 
figurations. It should be emphasized,  however, that in addition t o  a 
change ~n w i n g  sweep from 59O to 200 there is -0- a change in ~ i n g  area 
f ram 184.3 square fee t  t o  166.9 square feet ,  a change i n  aspect ra t io  
from 2.16 t o  .6.09, and as previously mentioned a change in the r a t i o  of 
wing thickness t o  chord and also the wing root  profile becognes corapletely 
different . 

D r a g  results of a l eve l  run w i t h  the 20°  sweep configuration are 
presented in figure 12. The run w a s  made a t  am altitude of approxfmately 
42,000 fee t  and Mach number varied from 0.64-to 0.34. For ccmparison the 
drag f o r  the 59O sweep c0nfigurgti.m f o r  the same test altitudes and Mach 
numbers wag calculated fr& data  presented in figure 8 and i s  shown a s  a 
solid l ine on figure 12. The plot  of tke difference between the thrust 
and drag forces shows that, a t  the test altitude, level flight a t  Mach 
nunibera between 0.64 and 0.79 cannot be maintained w i t h  the 590 configura- 
tion, whereas, it can be maintained with the 20° configuration. Above a 
Mach nmiber of 0.82, the reverse is true. Figure 12 shows the deair-  
ab i l i ty  of climbing t o  high altitudes using 20' sweep and then changing 
t o  59' sweep f o r  high-speed f l ight .  

Figure 1 3  presents data f m  two pul l -up;  one with 20° sweep and 
the  other  with 59O sweep. Both were made at  a Mach  n-r of 0.74 and 
an alt i tude of 42,000 feet .  It can be seen f KHLL figure 13 that at tbis 
Mach number the t o t a l  drag force for the590 configuration i s  at least  
twice that  f o r  the 20° configuration f o r  lift cceff icients below mximm 
l i f t .  The maxfrmnn lift coefficient f o r  the 200 configuration is  about 
0.1 below that, for the 59O configuration. 
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C O N C ~ I o m S  
. .  . . .  . -. 

 he fouow-ing 'conclusions w e r e  drawn from the resuits OP l w t  and 
- " - 
" 

drag data obtained fram flight tests of the Bell X-5 airplane with 
5ga sweepback: 

. -  

;n: 

- I _  

. .. 

- 

1. As the Mach  number varied from 0.60 t o  0.96 the lift-curve slope 
. J I. 

f o r  lift coefficients between 0 and 0.3 varied frm 0.04 to 0.05 de&-. 
2. The minhnnn zero-lift drag coefficient is 0.019 and occurred at 

- 

- .. 

a Mach  number  of 0.80. 

3. For  .a lift coefficient of 0.20 the most. rapid rate of increase 
i n  drag coefficient with Mach nutuber o c d r e d  at a Mach number of 
about 0.96. At a Mach number of 1.03 the drag coefficient  reached.a 
value of 0.073 a,nd w k s  increasing only slightly. 

. .  . . . . . - - 

" 

4. At zero lift the drag rise occurred a t  a Mach  number of about 0.93. -. - 

5. The induced drag Paceor - had a 'value of about 0.33 for &ch 

. .- 

:q. "" 

. -  . _  
.. 

dCL2 .. 

numbers below 0.84 and increased t o  a value of 0.39 a t  a Mach  nLmij3er . 
of 0.94. " . 

The comprison. of the 5g0 and 200 s k e p  configurations resulted i n  - .  

the following conclusions: 

1. At an alt i tude of about 42,000 feet  the drag force f o r  the 20° 
sweep configurstion i n  urraccelerated flight was Considerably less than. 
that for  the 59O sweep configuration for flight speeds below a Mach . 

number  of 0.81; above a Mach number of 0.82 the  reverse is true. 

. -. 

. . . .  ~ 

- 
" . 

2. At an altitude of 42,000 feet and at a Mach nrnnber of 0.74 the 
t o t d  drag force  for.the 590 configuration was more than  twice that f o r  
t b  20° configuration at any given 1st coefficient below mexim~m 1st. 

. .  
-. 

Langley Aeronautical  Laboratory, 
National Advisory Cananittee-for'Aeronautics, 

-ley Field, Va. 
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PHYSICAL CHARACTERISTICS OF HELL X-5 AIRPLANE 

- 
. . .  Airplane : " 

. . .  .. - - . . .  . . .  
Weight, lb: 

. .  
" 

Full fuel  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  "" 960 
kss.fuel . . . . . . . . . . . . . . . . . .  ; . . . . . . . .  7850 . . a _  - 

. .  " 

Power plant: 
Axial-flow turbojet engine . . . . . . . . . . . . . . . . . .  J-35-A-17 
Guaranteed rated  thrust a t  7800 rpri 
and static  sea-level  conditions,  lb . . . . . . . . . . . . .  4900 

" 
- -. - 

Center-of-gravity  position,  percent M.A.C.: . .  
" 

Full fuel . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45.6 . " 

Leas fuel . . . . . . . . . . . . . . . . . . . . . . . . . . .  46.2 . .  

" 

Over-all height, f t  . . . . . . . . . . . . . . . . . . . . . . . .  12.2 
Over-all length, f t  . . . . . . . . . . . . . . . . . . . . . . .  33.6 . .  

. . L "  

w i n g :  
Airfoil section  (perpendicular t o  38.02-percent-chord line) : 

Pivot point . . . . . . . . . . . . . . .  ~" - I . . . . .  NACA 64(10)AOll . .  . -- 

. . .  . . .  Tip . . . . . . . . . . . . . . . . . . . . . . .  NACA 64(m)A008.28 
Sweep angle at 0.25 chord, deg . . . . . . . . . . .  20 . . .  59 
Area, sq ft- . . . . . . . . . . . . . . . . . . .  i . 166.9 . .  184.3 
span, f t  . . . . . . . . . . . . . . . . . . . . .  3 . 9  . .  .20 .0  
Span between equivalent t ips ,  f t  . . . . . . . . .  30.9 . . .  19.2 
hpec t   r a t io  . . . . . . . . . . . . .  : . . . . .  6.09 . . .  2.16 
Taper ratio . . . . . . . . . . . . . . . .  -. . . .  0.435 . .  0.4095 
Mean aerodynamic chord, f t  . . . . . . . . . . . .  5.61 . .  10.05 
Location of leading edge of mean aeroaynmic 

chord, fuselage  station . . . . . . . . . . . . . .  139.9 . .  100.-2 
Incidence root  chord, deg . . . . . . . . . . . . .  0 . . .  0 
Dihedral, deg . . . . . . . . . . . . . . . . . . .  0 . . .  0 
Geometric twist, deg . . . . . . . . . . . . . . .  0 . . .  0 

Ares, 5q ft . . . . . . . . . . . . . . . . . . . . . . . . . .  15.9 
span, paral le l   to  hinge center  line, f t  . . . . . . . . . . .  6.53 . 
Chord, paral le l  t o  l ine of symnietry at 20' sweepback, in.: 

Root . . . . . . .  : . . . . . . . . . . . . . . . . . . .  30.8 
Tip . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.2 

Travel, de@;. . . . . . . . . . . . . . . . . . . . . . . . . .  60 

.- , 

. .  

. . .  

w i n g  f laps ( s p l i t )  : . .  

v 

... 
" 

... - 
. . . .  
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Aileron ( 4 5  percent internal seal pressure-balance) : 
Area (each aileron behind hinge l i n e )  . EQ ft . i . . . . . . . .  3.62 
Spas paral le l  t o  hlnge center Une. f t  . . . . . . . . . . . . .  5.15 
Travel. deg . . . . . . . . . . . . . . . . . . . . . . . . . . .  f15 
Chord. percent wing chord . . . . . . . . . . . . . . . . . . . .  19.7 
Moment area rearward of hinge l€ne ( to t a l ) .  in.3" . . . . . . . . .  4380 

Horizontal tail: 
Ai r fo i l  section (para l le l  t o  fuselage  center . l i n e )  . . .  NACA 6 5 A M  . 
Area, sq.ft . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.5 

Aspect r a t io  . . . . . . . . . . . . . . . . . . . . . . . . . .  2.9 
Sweep angle at 0.25 -percent chord, deg . . . . . . . . . . . . . .  45 
Mean aeroaynamic chord, in . . . . . . . . . . . . . . . . . . .  42.8 
Position of 0.25 mem aerodynamic chord, fuselage  station . . .  355.6 
Stabilizer  travel. (power actuated), deg: 

Leading edge np . . . . . . . . . . . . . . . . . . . . . . . .  4.5 
Leeding edge d e  . . . . . . . . . . . . . . . . . . . . . . .  7.5 

Area reaxward of hinge line, a q  f t  . . . . . . . . . . . . . .  6.9 
Travel fram stabil izer,  deg: 

Vp . . . . . . . . . . . . . . . . . . .  :- . . . . . . . . .  25 
Down . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 

Chord, percent  horizontal t a i l  chord . . . . . . . . . . . . .  30 
Mament area  rearuard of hinge lfne (total).  in.3 . . . . . . .  4200 

span. ft . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9.56 

. Elevator  (20.8 percent overhang balqce.  31.5 percent wan) : 
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PHYSICAL CHARACEXISTICE OF X-5 AIRPLANE 

Vertical  tail: 
Airfoil section (para l le l  t o  .rear  fuselage  center  line) . . NACA 65A006 
Area, sq f t  . . . . . . . . . . . . . . . . . . . . .  -. . . . . . .  29.5 
Span, perpendicular ta rear fuselage  center line, ft . . . . . .  6.25 
Aspect ra t io  ;";.-I .:.; i 1.32 
Sweep angle of leading edge, deg . . . . . . . . . . . . . . . .  43 
Fin : 
' h a ,  sq  ft . . . . . . . . . . . . . . . . . . . . . . . . . .  24.8 

Rudder (23.1 percent overhang balance, 26.3 percent span) : 
Area rearward of hinge line, sq f t  . . . . . . . . .  .' . . . .  4.7 

Travel, deg . . .  -. . . . . . . . . . . . . . . . . . . . . . . .  235 
Chord, percent  horizontal t a i l  chard . . . . . . . . . . . . .  22.7 
Moment area rearward of hinge line, in.3 . . . . . . . . . . .  3585 

. . .  - .. 

. . . . . . . .  . . ."  ,, . .  .. . . . . . . . . . . . .  . . . . . . .  
. . .  

span, ft . . . . . . . . . . . . . . . .  0 . . . . . . . . . .  4.43 

v 
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(b) A = ZOO. x 
Figure 1.- Photographs of the Bell X-5 research airplane. 
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Figure 2 .- Three-view drawing of l 3 e U " X - 5  regearch airplane a t  
59' sweepback. 
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Figure 4.- Variation of normalized engine thrust w i t h  normalized 
engine speed. 

I 
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Figure 5.- Factor for correcting engine thrust f o r  varfous flight 
mch nmibeqs. 
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(a) M = 0.60. 

. " 

Figure 6.- Variation of drag coefficient and lift coefffcient with angle 
of attack for various constant Mach  numbers. I -  - 

I 
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(b) M = 0.70. 

Figure 6.- Contaued. - 
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( c )  M = 0.75. 

Figure 6 .  - Conthued. 
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(a) M = 0.80. 

Figure 6.- Continued. 
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(e> M = 0.84. 

Figure 6.- Continued. 
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(f) M = 0.88. 

Figure 6 .  - Continued. 
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( g )  M = 0.90. 

Figure 6.- Continued. 
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(h) PI = 0.93. ' 

Figure 6. - Continued. - 
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(i) M = 0.94. 

Figure 6.- Continued. 
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. (j) M = 0.95. 

Figure 6 .- Continued. 
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(k) M = 0.s. 

Figure 6 .  - Concl-ded. 
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Figure 7 .- Variation of ljft-curve slope with Mach rrmnber. 
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Figure 8.- Variation of drag coefficlent with lift coefficient for 
various constant Mach numbers,. 
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Figure 8.- Continued. 
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Figure 9.- Variation of drag coefficient with Mixh rider f o r  ve,rious 
constait coefficients. 



... .. . 



. . . . . . . . 

, 

Figure 1l.- Variation of induced drag fac.tor with Mach number. 
range 0.2 - 0.6. 
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Figure 12 .- Comparison of performance of 200. @nd 590 sweptback configuo. 
rations in uaaccelerated  flight  at an altitude of about 42,000 feet. 
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